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Abstract

In-situ clay soils have usually been anisotropically consolidated over a long period of
time since they have deposited, and they exihibit secondary consolidation and the cohesive
bonds at the contact points between the particles grow during the period of time.

Recently, the importance of the evaluation of these time effects on the stress-strain
behaviour of clay soils has been pointed out. But the studies on this subject are extremely
limited because of the difficulty of reproduction of in-situ time scale in the laboratory.

A series of consolidated undrained triaxial compression tests on two saturated re-
moulded clays were performed to investigate the influence of the duration of the anisotropic
consolidation on the undrained stress-strain behaviour of clay.

Experimental results show that the clays increase in brittleness and the undrained
strength increases with the increase in consolidation duration.

A method to predict the undrained shear strength of clay consolidated over a long period
of time by applying the existing method of estimation of that applied to the over-consolidated
clay is proposed. It is also shown that the method of prediction can be improved by suitable
evaluation of the change in dilatancy characteristics of clay with the elapsed time in
secondary consolidation.
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2.1 BMEs & UL Table1 Physical properties of samples
SEEEICH W8 RN BHERFRNT 205 & 284 Properties ELsfepl - | A BEG -

ERACAT KB CHRIR L 72 2 HO) F RSO [Specific gravity 265 | 2.75
R UREHETH 2, #DIRL 2R BOWHENY | Liquid limit (%) 63 86
FEMEEI3 Table 112RTI8Y) TH o, Zibeo | Plastic limit (%) | 33 33
UKL H 2 SR A L 3 R R L Cap | LIASHC index 0 | 58
i e o . | Clay fraction<5um (%) 60 88
B 200 mm, & 400 mm A FEE LI o 067 | 0.76

ETHEAAK 2HHEERA L 20b, $Hil Compression index Cc(Iso)] 0.317 0.544
FEFHE) 80 kPa T4y 2 M —kth9ic FE% | Compression index Cc(Ko)| 0.296 | 0.524
LT, BYRRBEDS KL (Bt oy | Swelling index Cs(Iso) 0.086 0.106
57%, KEH T TR 65%) & L, TSRO Swell.in.g index Cs(Ko)}| 0.044 0.115
Coefficient of Secondary
KTTI & BTN EAE 50 mm, #E 120mm | ol Cg| 0:009) 0.018
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&S, EEToOPoRI AR ML 22, F72, SREETM®ECS Y 227 —2 %
ERLIET 70y o —F 2B UREEBROBER - 72, RBP, RIRAT I a AT e
RCIENEANC LY, WHEZMe L WEBIc 2y b Lza— Fenic k- THIEL 72, 708,
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kPa/xy 770V 2w — (BP) %8H#L, SAREOUF 28 1L 0.04%/ min » L7z,
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KIEE TR AH 7 b3k 72 iRt Ac Ol R LD ThHE, [ H-n 8 | 1.00
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NDEBOME S L 1) 4B E &M ToEY) Fig.2 Change in water content during long term

consolidation
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DCKRURBRICBIT 2 BEFEOCR & Ko HBEG %
RLZZLDTHBH, — AL N Twb L 512 OCR
DI A Ko fEIZ BT 2 Mm% R L T 5, fE-
THRIFLD DL 2L H I g—p—e X (g=0% — 0%,
p=(0y+20%/3) ETiEFig 3 B Aokl 5 K, —
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@B & > TRd S L7 SAUREBRIC BT 5 OCR %
Table 3.ic7rL 7z, Ts =120 HF TT OCR |3 1.3 8%

LA Db B, 22 TRE—D Tzt L T OCR oiEpsid &2 ik, Ca &Kz L -

TELRLBIZOTH B,

1
e : A
(d
A 4”(‘
SCL <
K (34
— Line
KO~ D
1 B
lC
Ove Ove OVm
In Ov

Fig.3 Schematic representation of void
ratio vs. effective stress relation-
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Fig.4 Coefficient of earth pressure at

rest vs. overconsolidation ratio

Table 3

|
L
1 2 3 45 10

OCR

Overconsolidation
ratio of specimen
consolidated for
various period of
time

TEST No. | Ts(days)| OCR
H-100 3 1.11
H~-90 4 1.10
H-91 5 1.10
H—14 8 1.12
H-5 14 1.13
H-—4 21 1.13
H-13 28 1.21
H—2 56 1.22
H—~6 56 1.22
H~173 86 1.19
H-74 86 1.24
H-381 120 1.28
H 82 120 1.30
H-—83 120 1.24
H—84 120 1.33
0-17 8 1.08
0—~15 14 1.10
O-11 28 1.13
0-12 42 1.14
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Fig.5 Deviatoric stress versus strain relation-
ship
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Fig. 6 Ratio of secant moduli at 0.29% strain vs.
elapsed time in secondary consolidation
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Fig.7 Pore pressure development during un-
drained shear
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Fig.8 Pore pressure coefficient at failure vs.
elapsed time in secondary consolidation
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Fig. 10 Effective stress path normalized by consolidation pressure
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Fig. 18 Effective stress path normalized by equivalent consolidation pressure
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